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Three new forms of stromatolites from South Australia (Linella munyallina, Tungussia 
stia, and Y. wilkatanna) are described. South Australian occurrences af Omachtenia utschurica 
and Linella ukka, previously known from the USSR, are also discussed. 


Introduction 
This paper is‘a continuation of Parts I & IT 
(Preiss 1972; 1973a}, in which the principles 
of stromatolite classification were outlined and 
new forms of stromatolites described. The 
glossary uppended to Part 1 also applies to this 
paper 
Systematics 
Group LINELLA Krylov 
Linella- Kryloy 1967: 37. 
Type Form: Linellu ukka Krylov, from the 
UK Suite of the Southern Urals. 
Diagnosis: Bumpy, subcylindrical or tuberous, 
usually walled columns with parallel to 
markedly divergent branching and numerous, 
often puinted, projections. 
Consenti L. ukka Krylov, L. simica Krylov. 
L. avis Krylov, L. munvallina Preiss, and 
E. zhuica Shenfil’ (in Khomentavskiy er 
al. 1972). 
Age: Apparently only. Vendian in the USSR, 
hut in Central Australia L. avis occurs in 
rocks correlated with the Late Riphean 
(Walter 1972). In South Australia, Linella 
occurs in beds probably approximating to 
the Late Riphean-Vendian boundary in age. 


Linèllu ukka Krylov 1967: 39, 

FIGS. ta-h, 53, 6a, 7a-e 
Material: Six specimens from Burr Well and 
Leigh Creek. 

Description 
Mode of Ocentrence: The stromatolites form 
lenticular beds, not more than 20 m long and 


0.5 m thick, consisting of adjoining domed bio- 
herms 2 m in diameter, In the centres of indi- 
vidual bioherms, columns are vertical or 
variously inclined (Fig. 7a). but ut the bioherm 
margins they become uniformly reclined (Fig. 
7b). Margins of adjacent bicherms ate poorly 
defined. At one poini, at the edge of a lenticu- 
lar bed, the columns commence growth ver- 
tically, but then curve ayer und grow horizon- 
tally outwards. Biohermal beds grade into 
laterally linked hemispheroidal and ‘pseudo- 
columnar stromatolites, which intertongue with 
the underlying intraclastic limestone. They are 
overlain by oolitic limestones or grey cal- 
carcous shales. 

Calumn Shape and Arrangement: Columns are 
subeylindrical to tuberous, sometimes slightly 
Naltened in various directions. Transverse sec- 
tions ure round, oval, rounded polygonal or 
complexly lobate, 1-8 cm in diam, Columns 
may swell and constrict markedly over a length 
ol a few centimetres. The length of columns 
between branches is usually less than 5 cm, but 
individuals reach à height of up to 30 cm (Figs 
lä-h). Columns may be variously oriented, 
from vertical and parallel to inclined at up to 
45° 10 the vertical, but at bioherm margins 
columns are radially or horizontally arranged, 
Branching is frequent and vaties in style from 
B- to +y-parallel, or slightly divergent to 
markedly divergent. Moderately divergent 
branching is the most frequent (Figs 7c.d.e). 
Columns may be constricted at the base of 
branching (Fig. ia). Approximately 50% of 
branching does not result in new complete 
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columns. but forms narrnw. pointed. of somo- 
times slightly Matieoul oungrawths 1-4 cm 
long, generally less than Lem in dian, (Pigs 
Lu-h}. These pointed outgrowths are also vaji- 
uusly oriented. and may project at a high angle 
from the main column. Coalescing of adjacent 
columns is moderately frequent. 


Murgin Structure: Colinm margins vary mainly 
from smooth lo gently humpy: טטט‎ 
sharper bumps of approximately 1 cm diam. 
occur: Very short ribs are rarely present. Short 
averhunging peaks occur in a few places, espé- 
ciallv near points of bridging, Bridges, whore 
present, consist 01 many faminae. A wall up to 
3 mm thick is present on the whole lateral sur- 
tace not affected by peaks and bridges. The 
number of faminue participating is dilliclilt to 
estimate, due 10 secondary recrystallization 
(Pie, Al), Columns ate sometimes costed with 
a selvage of fine sparry culcite, of xenotopic 
equigramular testure and grain size 0.01 mm. 
The selvage is up to 1.5 mm thick and posl- 
dates Ihe formation uf the wall, but pre-dates 
the filling of the interspace, 


Lamina shape varies greatly within single 
columns. from almost Hat or rectangular to 
very steeply convex (Fig. Sa). The majority 
(79% of laminae measured) have h/d between 
U.2 and 0.6 (Fig. 6a). Laminae are very poorly 
preserved, so that their detailed shape is difi- 
cult to estimate. Mos are smooth, but some 
are finely wavy, with i wavelength of 2-3 mm. 
Single laminae are diflicule Lo follow across a 
whole column width. The degree of inherilance 
of lamina shape varics along a column length; 
in places laminae change rapidly from gently 
convex ur rectangular to steeply convex. 


Microsirucnere is poorly preserved, and the 
lamination is extremely indistinct. There 4s little 
contrast between light and dark taminac, 
except a slight différence in pigmentation anu 
in grain size (Fig. Ta), Dark laminae arc 
smooth to slightly wavy and lenticular, 0,1-0.4 
mm thick. Single laminae cannot be traced 
right across columns. partly because ol recrys- 
tajlization, Upper and lower boundarics are 
very diffuse and nwre or Jess parallel, In most 
places, laminae are reduced to aligned lenses of 
fine grained cathonatc; Dark Jaminae consist 
of hypidiotopic to Xenotopic inoquigranular 
calcite, grain size 0.003-0.015 mm. Most crys- 
tals ate lightly pigmented pale grey (possibly 
an organic pigment). In one specimen, dark 
laminae are dolomitized. Subangular quartz sill 
of grain size 0.02-0.05 mm occurs in places 


AV. Y. PREISS 


in hoth dark and light laminae. dip”; שמחזווום‎ 
are 0,2-0,6 mm thick, and as Uiscontinuaus ax 
the dark laminae: between them. They consist 
either nf acicular, or equidimensional mosaic 
calcite. Acieular crystals are 040-003 mm 
wide. and arc arranged perpendicular 10 the 
laminae, and often extend also into the dark 
adjacent lominae, They me therefore clearly 
secondary. The equidimensional calcile is sent. 
topic. grain size 0.02-0.04 mm. 

Interspuces between columns are filled: mainly 
with poorly bedded intraclast grainstone. Allo- 
chems, including fine pellets uf dense, dolo- 
mitized micrite, 0.02-N.1 mm in diam. and 
small, Rat, curved זט‎ irregular intraclusts up to 
11.5 mm long. are packed and mostly an contact. 
They are cemented by transparent sparry, -טחטא\‎ 
topic calcite of grain size up tu 02 mm, A few 
crude hands of dolomitized micrito. up to | 
cm thick. occur in places. “Misc are catremely 
dense. fine grained, but contain some pellets 
and intraclasis. 


Secondary Alteration: Stromatolite columns 
are: aevercly recrystallized, especially near 
column margins (Fig. 74). Here laminac are 
severely disrupted by lenses and irregular 
parches of recrysiallized, xenotopic to hypidio- 
topic spatry calcite, of grain size up 10 0.2 mm. 
The laminae are reduced in small, irregular pr 
curved, disoriented remnants: in places a sec- 
ondary grumous texture is developed. In addi- 
tion there are numerous irregular lenses. up iu 
4 mm thick, of nearly vpaque, white, fine dolo- 
mite, aligned parallel to the lamination (Fig. 
Je). The dolomite is equigranklar,. hypidio- 
topic. grain size 0.01-0.02. mm. Most intra- 
clasts in the interspaces are also dolomitized, 
or at least surrounded by dolomitic mms, bul 
the sparıy cement is unalfected. Straight and 
irregular calcite veins posi-date. the dolomitizu- 
tion. Stylolites in places cuj across all struc- 
tures of the tock, but were not scen in thin 
sectiuns. Nodufes of coarsely crystalline calcite 
similar ta those in /nzerla cf. tjomusi from 
Burt Well {Preiss 19734) are locally present, 


Comipurtyons 

The stromatolites arc identified as Linella by 
their bumpy, subcylindrical and tubcraus, 
parallel to markedly divergent branching. 
walled columns, and numerous pointed pro- 
jections. Many specimens of Baicelia have simi- 
lar gross shape, but lack the almost ubiquitous 
wall and the numerous pointed projections of 
Linellu. They are ussagned in Linella nkka 
Krylov on the basis of column shape, style of 
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branching, and margin structure, Unlike L. 
simieca Kryluv, ribs are poorly developed or 
ubsent. The columns are more broadly bumpy. 
more divergently branching. und less enarled 
than those of 4. avie Krylov, Microstructure. is 
less well preserved than in the type material 
but lamina shape is very similar. Linella ikka 
from Burr Well is very similar in microstruc- 
ture, Margin structure, lamina shape and mode 
of preservation tu Gymnosolea cf. ramsayi 
from limestone clasts in ¡he Tapley Hill Fm. 
but ts distinguished by its bumpier, mots tuber- 
ous, divergently branching columns Krylov 
(1967) described Tiigussid bavsu as à separate 
form, but states that it uceurs at the margins 
of Linella ukka bioherms. Similarly. at Burr 
Well, inclined und horizontal columns occur at 
bioherm margins, bul these are here included in 
Linella ukka. 1... zhuica Shenfil rarely has a 
wall. 


DistHbutión: Uk Suite of the Southern Urals 
and in beds cormlaied with the Kiyktan 
Suite af the Central Urals. USSR: Balca- 
noona Formation, Burr Well and Leigh 
Creek, Northern Flinders Ranges, S. Aust. 
Linella aff. L. ukka (Cloud & Semikhatov 
{969) occurs in the Johnnie Formation, 
South Ibex Hills. California, USA. 


Age: Late Adclaidcan: in the USSR it is 
apparently restricted to the Vendian. 


Linella munyallina f. nov 
FIGS, li-y, 2a-n, Sh, 6b, 88-1, Jn-c 

Afaterlul: Vwenly-six specimens from West 
Mount Hut. Termination Hill, Lake Arthur. 
Myrtle Springs, Burr Well, Roebuck Bore 
and Arkaroolu untas. 
Holorypr:- 8495 (Fips. x.y: 22-05 Ub), 5 km 
east of Myrile Springs. 

Nome: After Munyallina Valley, where the 
stromatolites of the Arkaroola urea occur. 
Diagnosit Linella with dominantly- parallel 
branching, a wall that is discontinuous on some 
columns, and with highly variable lamina 
shape. Columns :Te gently bumpy. sind pointed 

projections arc subordinate. 


Description 
Mode of Occurrence: ‘hese stramatolites are 
widespread in the Wundowic Limestone of the 
Northern Flinders Ranges, where they occur 
in domed biostromes and lenticular heds cnn- 
sisting of contiguous ilumed hioherms. com- 
monly overluin by thin sandy limestones, and/ 
ar interbedded in green nt red shales. The biv- 
stromes vary in thickness in different areas 


187 


from $0 cm to 2 m, depending on Ihe relief of 
the individual bioherms they comprise. Al Burr 
Well. individual bioherms are isolated (Figs. 
Sa.c.d) nr contiguous, so that stromatolite beds 
are lenticular, and recur At different strati- 
graphic levels. These biuherma with growth 
relief of about 1 m, are of ellipsoidal shape, 
with strongly inclined columns at their margins. 
Luminated shale or limestone tills the spaces 
between biohurms (Figs. 8a-c)| in places, sandy 
limestone Taps on ta the bioherm margins, and 
Ihen covers the Whole biostrame or bed, Trans- 
verse sections of bioherms are rarcly sen. 
except where dips are gentle: c.g. near Myrile 
Springs oval bioherms occur, while at Arka- 
roola.they are sinuous and irregular. Small. iso- 
lated bioherms only 30 cm wide also occur at 
Arkaroali, 


Column Shape and Arrangement. There vs 
great variability of column shape even within 
single specimens. Most cornmonly, columns are 
vertical or inclined, gently curved, nén-paralle} 
and bumpy, varying from subcylindrical to 
tuberous (Figs li-y; Jan! Sbef; 9a-c). 
Columns vary in diam, from 1 tu 4 em, and 
swell and constrict moderately throughout their 
length. Lrunsverse sections arc comimeniy oval, 
vatiousiv elongated. lobale or rounded-polv- 
gonal, nccasionally circular. Columns are up 
tn 10 cm long between branches, but indivi- 
duals atliin a height of about SO cm. The ter- 
minations of columns muy be either sounded 
or pointed (Fig lp.rtx.vy). Columns are 
poorly developed in the hioherms ut Arkaroola, 
where they are bridged over after a few centi- 
mètres of growth (Fig AP) 


Bronching is very frequent. variable, but most 
commonly subparallel (mostly a- and f- 
parallel, some y-parallel) and moderately di. 
vergent (Figs li-y; la-m. 9a-c). In all speci. 
mens, there are a few bronches which do not 
grow into large columns, but terminate as nar- 
ruw, pointed projections. 1-4 cm long, often 
less thai. 1 cm wide (e.e Fig. 1x,v). These are 
subordinate and may either be parallel to the 
main column, or diverge from it laterally. 


Marcin Structure: Columns arc moderately 
bunipy: in general the bumps are low, rounded, 
1-3 cm in diam. and with a relief of usually 
less than 0.5 cm. Bumps may grade into short 
pointed projections. Some columns from 
Myrtle Springs are rather smooth (Figs 1w,y). 
The margins of columns. are mostly walled, but 
fur short distances the wall may: be: absent, 
Short overhanging laminae and peaks arc pre- 


183 W. V. PREISS 


/ 


, 
| 


SOUTH AUSTRALIAN STROMATOLITES 111 


sent moderately frequently, while adjacent 
collins are samelimes linked by bridges ‘ot 
varying thickness. Some inclined columns at 
bioherm margins at Burr Well arè largely 
unwallod (Fig. 8e), In many outerops. cohimns 
ute seen to he hrulged over at the top. The wall 
is formed by the marginal portions of hath 
stecply and gently convex laminae covering the 
lateral surface of colunins, but ihe number of 
lantinac participating is dificult to estimate, 
due to recrystallization of the wall zone, Well 
preserved specimens from Myrtle Springs show 
that up 10 20 laminac may he involved, the 
Wall zone here heing up to 5 mm thick (Fig. 
Yb), 

Lamina shape is highly variable (Fig Sb), with 
a large spread of values of h/d from 0.2 to 1.3: 
the greatest variability is seen in single speci- 
mens ut Myrtle Springs, and laminae from 
other areas fall within this range: 76% of lami- 
mae measured have h/d between 0.3 and 0.7 
(Fig, th). The most steeply convex famine 
occur in the pointed columns at Myrtle Springs, 
Where they approach 3ubconical shape; other- 
wise laminae are smoothly domed. rarely rect- 
angular nr flattened. On is finer scale, well-pre- 
served laminae are smooth or very cently wavy! 
na primary wrinkling is seen, although in same 
specimens, recrystallization has embayed 
laminac so as tu produce à secondary wrink- 
ting. 

Microstruciure is best preservesi in specimens 
from Myrtle Springs, where it is seen to consist 
of thin, even, light and dark laminae, which 
ate generally continuous, but may be cut hy 
small micro-iinconfurmities, Both lamina types 
thin markedly and become more distinct to- 
wards the column margine. laminae are espe 
cially prominent in the wall zonc, where they 
are of more uniform thickness )0.05-0.1 mm), 
with smooth, parallel boundaries, but lens out 
gradually down the column margin (Fig. 9b). 
Here ilirk laminae. composed of an interlock- 
ing mosaic of Aenmopic calcite, of grain size 
OOSA mm, alternate with lighter laminae 
of similar texture and slightly coarser grain size 
(0.01541 04. mm), In the central portions of 
columns. laminac arc 0,1 to 0,5 mm thick, the 
pale lamine generally being thicker than the 
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dark. The laminse ure of similar texture and 
הנורו‎ size 10 (hose at column hiaféins, bul the 
light laminae contain ahundant irregular. xeno- 
lopic dolomite crystals of grain size 0.03-0.05 
nim, Microstructures. From other areas are less 
well preserved: “frequently the finest laminae 
have been obliterated hy greater dolomitizalion 
(e.g. Roebuck Bore, Fig. Ya), or by more per- 
vasive recrystallizatión nf ihe limestone. Small 
areas with unaltered very thin laminae usually 
occur as remnants of the original microstruc- 
lure. 


Interspaces: The sediment ‘filling Interspaces 
varies from ares to area. Ai Myrtle Springs, 
columns ure widely separated (1 lo 10 cm 
apart). and the interspace sedimenti is layercd, 
consisting of ahernitine bands pf sand and 
micie Jimeztone., The micritie bands are 
homogeneous, 2-25 mm thick, and consist of 
slightly recrystallized Aenotopic calcite (grain 
size D.003-0,01 mm) with rare: scattered doln- 
mite rhombs, In places, algal Jaminae form 
continuous bridges capping the dops of 
columús, but also oceur as upward-concave 
laminated sediment between Walled columns. 
indicating “that they post-dale the column 
growth. Such algal laminae may in tum grade 
Up into new columns. Both the micrite and the 
algal laminae are scoured in places loa depth 
of up to 3 em, arid the channels so formed are 
filled with coarse sand, of grain size 5-2 mm, 
with ooids, minor lime mud, and cemented by 
tine, sparry and acicular calcite. The growth 
relief of columns must have exceeded. about 
5 cm above the surrounding sediment, which 
was formed hy slow deposition of time nud 
and periodic rapid deposition of coarse Welritus: 
Intraclastic limestones (often sundy), occur nt 
Roebuck Bore (here intraclasts wre limestone 
While their matrix. is dolomitized) -and Birr 
Well (Figs. 9a: 8c), Intraclusts are randomly 
oriented, slightly rounded; \structureless flat 
pebbles up to 1 cm Jong, consisting, of recrys- 
tallized xenotopic calcite of grain size 0.0l— 
(103 mm. The matrix consists-9f cquieranular, 
Renotopic dolomite of grain size 0.05-0.08 mm 
with minor Sine quanz sand and iron-staincd 
dolomitic pellets. -Specimens from the middle 
member of the Wundbwie Limestone at Arkae 


Reconstructions af Lérella, Umberatana Group ¡Elisulhos: Rangen: ach)! Liuel y akka, Bal- 
canoona Furmation, Burr Well; (a, b, T.-hJ—S47S, tc, ₪ ו -גט‎ 


í i-q 1 一 


Lirella emunsalliva Wundowie Limestonc Member, Roebuck, Bore: tj, kl, n, 8431; (m) 


— 5430; ti, oF —S42R: (m)—S427: 


(re) = tinella reranvallira, Wundowig-Limestone Mem: 
ber, Rurr Well: (1, t, v)—S486; (s, u)—$484, Inclined columas. from 


bivherm margins; (w, 


x. y)—Linella munyalliva, Wundowie Limestone: Member, S- km cast .of Myrtle Springs H.S, 


Holatype S445. 
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cola contain handed interspace sediment; the 
alternating bands. up to 1 cm thick, contain 
micrite and fine intrasparite respectively, sug- 
gesting periodic current action to rework Time 
mud fragnıents, In Ihe upper member of the 
Wundowie Limestone ut Arkarnc”a, interspaces 
are filled with homogenedus fine subangular 
quartz. sand, cemented by minor calcite- 


Seenadury Alteration: Specimens ttom Myrtle 
Springs arc hest preserved, the chief alteration 
being partial dolomitization of light laminne, 
Altecation of the Wall zone by recrystallizatwn 
of calcite is common in all ureas: the outer por- 
tions of laminne are recrystallized to an eyni- 
granular, hypidiotopic calcite mosaic. Where 
recrystallization. is slight. a few relics ol dark 
laminae are preserved in a sputry calcite 
mosaic, of grain size 0.03 0.05 mm. often wilh 
scattered dolomite -crystals. With extreme Tc- 
crystallization, the whole of a column may be 
alfected, resulling in a cuarse hypidiotopic 
niusaic of cquidimensional, twinned calcite 
crystals, 0.5-2 mm diam, A secondary green 
clayey mineral forms an interstitial matrix be- 
tween caleie crystals. and probably represents 
u segregation of impurities during reerystalliza- 
tion. Even in these cases, the wall is usually 
preserved as a thin layec of very fine calcite, 
and the interspace outside it is unaffected. 
These patches of coarse reerystallization, to- 
getker with Ihe fine calcite veins they grade 
ino, apparently post-date the dojomitizatian of 
light laminae, since relics of this dolomite ure 
preserved within them, Specitnens from Roc- 
buck Bore are very largely dolomitized, appre- 
ciahle amounts of calcite being preserved only 
in the columns and in some intraciasts. ‘The 
interspace matrix is completely dolomitized. 
dolomitization predating stylolites and calcite 
vene. 


Comparisons 


The stromutuliies from the Wundowie Lime- 
stone al Myrtle Springs, Burr Well. Rocbuck 
Rore and the Willouran Ranges ate identified 


Fig. 2 
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Zinella un the hasia of thcit branching.‏ אב 
humpy, tuberous columns and the presence uf‏ 
a wall and poinled projections. Specimens from‏ 
Arkaroola are also included, although here the‏ 
columnur eds ure thin. and columns rapidly‏ 
cualesce or arc bridged over by wavy-laminated‏ 
stromniolit: = Linelía minnyallina is similar to‏ 
Kulparla * remis Preiss and Kulia vos-‏ 
rata Preiss in having bumpy ‘walled columns‏ 
witi pointed projections, but the columns of‏ 
the talier wo forms wre more closely spaced,‏ 
subevlindrical and always parallel, with no‏ 
divergent branching. Linella manyal'ina is dis-‏ 
tinguished from L- nkka Krylov by is domi-‏ 
nantly parallel branching. fewer pointed pro-‏ 
jections, the presence of moderalely frequent‏ 
peaks, bridges and unwalled patches ut‏ 
columns. Lurella simica Krylov has nlıhed‏ 
columns, while E. avis Krylov lias more‏ 
gnarled, thickly walled columns with very fre-‏ 
quent pointed projections. L. z/mica Shenfil’‏ 
rarely has a Wall and has markedly divergent‏ 
branching.‏ 


Distribution: Widesntead in the Wundowie 
Limestone, Umbeswaun Group. of the 
Nonhern Flinders Ranges: neur the West 
Mount Cappèr Mine, 5 km east of West 
Mount Hut. 9 km north of Termination Hill 
and at «ake Arthur Willonran Ranges: 
middle member of the Wundowie Limestone. 
3 km cast of Myrtle Springs; lower member 
ul the Wundowie Limestone. Burr Well: 
middle member uf the Wundowie Limestone, 
Roehuck Bore; and Jower and inner mem- 
bers of the Wundowte Limestone, 2 km 
south of the Arkaroola Airsirin. A small 
specimen from the South Australian 
Museum -collestion (supplied by Mr. N. 
Plcdge). found in the Etina Formation near 
ווטקודוה‎ Hut. Central Flinders Ranges, cast 
of Martin's Well niay ‘alsa be Tinella mur- 
yallina. 


Agé: Late Adelaidez1, correlated with either 
the Lale Ripaean o? Veridian of he USSR. 


Reconstructians of Linella munyalllna, Qmachtenia wischutica and Tungussia clina. an) 一 


Linethe muutvallina, Wundowie Limestone Member; ta, b. v)- Holotype 5495, 5 km east ol 
Myrtle Springs HS. (d. 13-—S548, Luke Arthur, south-western Willouran Ranges (Collected 
by Mr. B. Murrell); fe)—S485, Burr Well: (Fi- $556, West Mount Hut, Willouran Ranges 


(Collected by Mi. B 


Murrell): ig, b)--S48A, Ar Well; )[(--5552, Lake Arthur, South- 


western Willnuran Ranges (Collected by Mr. E. Murrell; (k)—-S' 44. 3 km east of Copley;(L) 


—S555, West Mount ,.ut, Willourad Kan 
km north of Termination Hill (Collected 


pes (Cell sted by Mr B. Murrelli; (m)— $566, 9 


y Me. B. Murrell); 11) —S294, Munyallina Vil- 


ley; to-t)—Onmehienta wischurtea, from the uppermost beds of the Tapley Hill Formation, 


Deput Creek; (9, p, T)—S398; ty) -S392. Note: | 
prams: (8) 5158, Tariguasia etimo, Flind Formation, 


Not all bridges could be shown on dig- 
S km east of Bliantab; (1)—SIS7, 


Tungassia enna., Etina Formation, Enorami Creek. 
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Group OMACHTENJA Nuzhnov 
Collema omachiensit Nuzhnuv 1960: 1422. 
Omechtenia Nuzhnov 1967: 131. 

Type Farm: Omachrenia amachiensis Nuzh- 
nov. from the Omakhtın Suite of the Uchur 
Basin, Uchuro-Maya region, SE. Siberian 
Platform. 
Diugnosis: Columnar-layered stromalolites con- 
sisting of cylindrical and subeylindrical un- 
walled columns, frequentiy widening Upwnrds, 
with numerous cornices and bridges linking 
several columns: Rranching is mainly „-parallel: 
columns are usually vertical, sometimes radiat- 
ing or curved, 
Cantentz Omachrenin omachrensis Nushnov. 
O, ותו‎ Nuzkhruv and O. givimentis 
Nuzhov. 
Age and Distribution: Early Riphean in the 
Uchuro-Maya region of the USSR, put la 
South Australia, O. utschurics occurs in 
rocks. correlated with the Lite Riphean, 


Oniachtenia utsehurica Nuzhnov 1967: 133. 
FIGS. 20-r, Su, Ge, Je, 10a-¢ 
Material: Nine specimens l'rom Depot Creek 
and Mundallio Creek. 
Description 

Mode of Occurrenve: The stromatolites form 
small lenticular bioherms repeatedly inler- 
calated in very finelv faminated calcareons silt- 
stones of the top of the Tapley Hill Formation, 
south-western Flinders Ranges. Commonly dis- 
crete, bigherms 2 da several tens of metres 
wide, develop on erosional surfaces on the 
underlying laminated siltstones (Preiss 1973h, 
pl. 28) and are closely associated with chan- 
nels filled with imbricated flat-pebhle- breccias, 
often surrounding the bioherm. Bioherms are 
generally less than I m thick. All gradations 
from ftat-laminated ro domed, clul-shaped, 
pseudocolumnar and columnar. stromatolites 
exist (Figs. 20-1, 9d 0). Where columns ale 
developed, their axes are mostly vertical, but 
their sides may slope in various directions. antl 
nverhang the interspaces | Fig. 10a). 
Column Shope and Arrangement: Where 
columns are discrete, thoy are generally sub- 
cylindrical. sometimes widening upwards, either 
vertical, or radially arranged. Cnlunms are 
rarely completely discrete for more than u few 
centimetres, bur arc either linked by bridges or 
completely coalesced. They may pass literally 
as well as vertically into Jaterallv linked or flat- 
laminated stromatolites, which mity in turn pass 
into flat-pebhie breccia. at least some of the 
intraclasts being rewnrked chips of algal mats 
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Columns commonly commente growth upon 
some Irrezulauity of Ihe subsiraum, «2, on Ihe 
erosiuna] surface of the underlyiag sills ar on 
upturned flat pebbles (Fig, 2p). Columns tire 
mostly circular in cross section, 2-15 eni in 
diam., but may be complexly 10016 
Branching; “True branching into discrete 
columns ts moderately rane, bul may be mul- 
tiple. Branching: may be n°, #- or --parallel, 
sometimes markedly --parallel. or slightly th- 
vergent. Branched columns ure frequently 
bridged over, or coalesce, atter a few centi- 
metres. 


Margin Structures Column margins are 
extremely irregular with numerous short cpr- 
nices. bridges und overhanging laminac, which 
drape over the periodically deposited interspace 
sediment (Fig. 10b). Bridges consist of from 
one to many laminae, up to several centimetres 
thick. Over intervals. without bridges or over- 
hanging laminae (which may represent periods 
of prowih during which inlerspaces were not 
filled) the column margin bears small ribs and 
bumps. Nowhere is a wall developed. 


“aiming Shape: Laminac are never steeply con- 
vex: in most cases, they are flat-topped, with 
down-turned edges, 1.2. rhambic or rectangular. 
They may grade both laterally and vertically 
into continuous fiat Jominae. Typical lamina 
shapes ure illustrated in Fig, Sc. Of 40-laminue 
measured, 83% have h/d between 0,2 and 0.4 
(Fig, fic), If the growth of a column is nsym- 
metrical. laminae are plso asymmetrical, but 
growth always procceds vertically. although 
column sides may he sloping, Laminae are 
smooth, very rarely wrinkled or finely wavy, 
occasionally with miero-unconformilies. 


Microstructure is. distinctly banded and con- 
sists of an altemation of sparry and pelletal cal- 
cite laminae and fine. granular dolomite 
laminae (Fig. 10b,c). Dolomite laminae. arc 
02 to 1,0 mm thick, and thin only slightly 
Inwards column margins. Their upper and 
lower boundaries are more or less parallel; the 
upper boundary is always sharp and öften 
smooth, while the lower is usually eradativnal 
into pelletal laminae, Dolomite laminac. with 
almost no calcite, consist of granular, equi- 
dimensional hypidiotopic to idintopic dolomite, 
grain size 0,01-0.03 mm. At the boundaries, 
euhedral dolomite crystals. protrude into the 
adjacent sparry laminae. In places, several thin 
dolomite laminae are grouped to form macro- 
laminat up io 2 mru thick; here Ihe dolomite 
laminae are separated by thin, discontinuous 
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lenses oF sparry calcite. which may be apen 
space fillings (Fig. 10b), 


Dolomite layers att overlain with sharp and 
sometimes Mighty eroded contact by coarsely 
sparry calcite laminae vurying in. thickness 
from 0.1-1.04 mm. which pinch and swell sud 
may lens out laterally. The calcite 2s hypidio- 
topic to xenotopic, transparent. congistina of 
frequently twinned crystals, grain size U.U4— 
0.2 mm. In places. there are lenses of coarser, 
polygonal calcite of grain size up to 0.6 mm, 
und rarely, ot dciculur calcite. Scattered very 
small dolomite rhombs occur in places, Sparry 
calcite laminae grade up into pelletal laminat, 
consisting of subrounded pellets A05—-1),1 mm 
in diam., of fine grained hypidiotopic dolomite 
)0-1/1-0,02 mm grain size), with clear, xeno- 
topic. calcite cement filling the voids. Pellets 
become more tightly packed upwards, so that 
they grade inta homogencous delomite laminae. 
In one specimen (Fig. 106( pelletal Jaminae 
are poorly developed, 


Interspaces between columns arc filled with 
intraclast and pellet grainstones. periodically 
interrupted by bridging Inminae, Essentially the 
same sediment occurs outside the bioherms in 
channels cut into the underlying silts, but there 
it is bedded, and clasts are imhricated.. In the 
interspaces, the sediment is largely tinbedded 
(Fig. 10a,b) consisting of flat intraclasts up tu 
several centimètres long, 1-4 mm thick. rar 
domly oriented and loosely packed with numer- 
ous round to ovoid pellets, 0.15-0.3 mm in 
diam. Pellets and intraclasts consist of cqui- 
granular hypidiolopic dotomite similar to that 
of the dalomite Jaminae: the intraclasts were 
probably derived from the erosion of the Nat- 
laminated variety of ihe stromatolites, while 
pellets are interpreled as comminuied ani 
rounded, repeatedly reworked dolumite intra- 
clasts. Allochems must have been in part matrix 
supported, but only focally is a lime mud mat- 
אוד‎ preserved. Must grains are ceniented hy a 
clear, sparry cement of xenotopic inequigranu- 
lar calcite, grain size up to 0.4 mm. What must 
have been primary lime mud supporting scat- 
tered inliaclasts now consists of recrystallized 
hypidiotopic calcite. grain size 0,05-0.1 mm 
with scattered dulomite rhombs. In places, large 
allochems or overhanging column margins shel- 
tered the underlying areas from settling mud, 
an these are now filled wiih course, open space 
Billing sparry calcite, 


Secondary Alteration: Malomite pellets nnd 
intraclasts were probably reworked as dolomite. 
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ie. the original sediment was affectat hy early 
diagenetic. dolomitizazion sind then redeposited; 
mauy intraclasıs are long and flat, und could 
not have withstood transport without being 
lithified, ‘Thèse allochems were partly supported 
by lime mud, and partly winnowed, leaving 
open spaces filled with sparry cement. The time 
uf dolomitization of the delomitic stromatalite 
laminae is nol clear; dolomite pellets are 
cemented with spurry calcite, suggesting that 
the sediment was brought in as dolomite. But 
dolomite rhombs in the laminac appear to past. 
date the calcite cement. In addition, dolomite 
rhomhs occur scattered throughout the recrvs- 
tallized lime inud (now miclospar), and the 
sparry, open space filling calcite. It is likely 
that minor secondary dolomitization affected 
the whole sediment after its deposition. Post- 
depositional pyrite cubes, 0,08-0,20 mm wide, 
are scattered throughout the rock. Stylalites are 
rare, andl are restricted ta broadly confurmable 
lypes which follow bridging laminae between 
columns. 


Comparisons 


The columnar and columnar-layered portions 
uf this stramatolite accord with Nuzhnov's des- 
eription of Gimachtenia in having evlindrical or 
gub-cylindrical columns with frequent cornices 
and overhangs on the lateral surfaces. which 
are linked by numerous bridges and layers 
common to several columns. Branching in hojh 
is dicholomuus or multiple, usually u-parallel. 
Columns are usually vertical, or rarely, radiate 
ing. As the domed and flat-lammirited. simma- 
tolites cannot be separated fram the columnar 
and columnar-laycred portions. these must be 
included us environmental variations of 
Omachtenia, The stromatolites differ from 
Jurusania Krylov and Anssiella Krylov in hav- 
ing more irregular, mare Frequently branching 
columns repeatedly linked by byidses. The 
repeated bridging and characteristic thick. pel- 
letal Jaininae distinguishes them from the basal 
portions of Inzeria corjunete and Acaciella 
augusta. O.. utschurica Nuzhnov differs from 
O. aivunensis Nuzhnov in having more gently 
convex laminae (h/d less than 0.5). O. wntach- 
tensis Nuzhnov has generally narrower columns 
and some short, lateral outgrowths, und thin- 
ner, non-pclletal laminae. (2. urschurica from 
the Tapley Hill Formation is extremely similar 
to ©, utschurica from the Uchur River, USSR, 
in gross shape, type of bridges and lamina 
shape, but has slightly thicker pelletal Jaminae. 
{ Pellels may also be present in the type mnte- 
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rial, as in Nuztinov 1967, Pl. 11(4)). Omach- 
tania closely resembles Schuncheris Korolyuk 
in gross shape. laminativa-and bridging; Schan- 
charia; however, apparently has a thin, one- 
layered. wall {Rornlyuk, 1960). 
Diswibution: The Omakhtin Suite of the 
Uchur River, S.E. Siberian Platform, and the 
upper Tapley Hill Formation, Depot Creek 
and Mundallio Creek, S.W. Plinders Ranges, 
S. Aust. 
Ag: Early Ripheun in the USSR, but bere il 
is Late Adelaidcán, in heds correlated by 
other stromatolités with the Late Riphcan. 


Group TUNGUSSIA Semikhatov 
Collezia suchomimensica Semikhatoy 1960; 
1481. 

Tungusxia Semikhatov 1962; 205. 
Type Form: Tungassia nodose Semiklntoy, 
from the Sukhotungusin Suite. Yenisei 
Mountuins. 
Didgnosès: Tuheruus to subeylindrical. hori- 
zontal to vertical columns with frequent, mul- 
úpte, markedly divergent branching; latéral sur- 
face is smooth or with small peaks, snd at least 
locally with a wall. 
Corient- 1. nodosa Semikhatoy, TL confusa 
Semikhatov, T. síbirica Nuzhnov, T- inna 
Walter and 7. ereciw Walter. T. bassa is a 
lateral variant ot Linellau ukka Krylov, T. 
enpiggeni Ruaben and 7. russa Raaben are 
insutficientty described and illustrated to 
allow comparison, and the description of T. 
retten Raaben is unavailable. New forms 
are T, eline and T, wifketenaa. 
Aye: Middle to Late Riphean, and probably 
Vendian. 


‘Tungussia ttina. f. nov. 
FIGS, 2%. 3a-m, 3a,b, Sd, 6d, 10de, )la-e, 
124 

Matería!: Twenty-eight specimens {rom Mt 
Chambers Gorge, Teatree O.S.. Blinman, 
Martin's Well, Enorama and Arkaba areas. 
Holotype: S435 (Figs, 31,1, fab, 11c), Mt 
Chamber Gorge. 
Name: After the Etina Formalion, in which 
the stramatolites pardy occur. 


Fig. 3. Revonstructions of Tengussia etina, 
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Diagnosis: Tanzutsia with a Wide varlation of 
branching siyle from subparallel io markedly 
divergent, à thin, Interrupted wall, and thick, 
pinching and swelling, wavy Jantinie. Coarse 
detritus can be incorporated in light laminae, 
if it was available during growth. 
Dexcription 

Mode of Occurrence: The stromatolites occur 
in irregular tonguing biohetms and lenticular 
beds in the Elina Formation and its extensions 
in the Northern Flinders Ranges: Exposures are 
ofica inadequate to determine the cxuct shape 
of the lenses; but generally they are disercte 
isolated bodies, surrounded by sandy und 
oolitic limestones- In the vceurreno: near Mt 
Chambers Gorge, the columnar strnmatnlites 
overlie irregularly Jaminated sandy and oolitie 
limestune (ihe contact is now stylohtic). and 
form a lens up to Z m thick in its thickest part, 
In places, growth continued on Ihe ap of the 
lens in the form cé ineyularly wavy and 
pseudocoluntnar stromatolites, At the margins 
of the bioherm, columns grade laterally into 
psenducolumns and Wavy Jáaminac, which inter- 
tongue with onlilie limestone. At "1641806 OS, 
the stromutalitic bed again intertongues with 
oolitic limestones, but hete columas are more 
inclined at the hioherm margins than in their 
centres. Siniiar relations of stromatolitic bio- 
herms intertonguing with sandy void and intra- 
clast grainstones were observed in the Etina 
Formation in the Arkaba Hills, Enorama Creek 
(Fig. 10c), Blinman and on the south-western 
flank of the Enorams Diapir. However, at 
many locations in the Central Flinders Ranges. 
the columnar portions are poorly developed. 
Columnar Shupe and Arrangement: Well deve- 
loped columns persist vertically for more than 
10 em only in the sections aj Me Chambers 
Gorge, Enorama Diapir and at Teatreo O.S.; 
elsewhere short, irregular columns quickly 
pride up into linked pseudocolumns. At Mc 
Chambers Gorge, the orientation of columns 
varies from vertical ta variously inclined, to 
subhorizontal (Fig 10d), Columns from the 
Teatree OS. locality are also variously inclined, 
but rarely: subhorizontal; some are subparallel 
(Figs 25.1. 12a), Columns from all areas arc 
tuberous. bumpy. swelling and constricting. Or, 


Umberatanu Group, Central and Northern Flinders 


Ranges. (aj —S286, Wundowis Limestone, near Teatree O.S.: (b}—S158. Elina Formation, 


5 km east of Blinman; (c}—S561, Etina 


Formation. S.F. margin of Enorama Diapir: (d)- - 


S522. Elina Formation, Arkaba Hills; (e) S526, Balcanoona Formation. near Mouni Cham- 
bers: (f. g] h)—Wundowie Limestone Member, near Toutree OS; (f) S441, (2) S444, (hi 


$440; (i i, ,א‎ m)—Balcanoona Formation, neue Mount Chambers: (i, 11 —Holotype, 


(1)—S436, (kj —S525. (m)—S$24, 


5435; 
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less commonly, straight, subeylindsical Short 
columns trom Central Flinders loculities are 
frequently bulbous (Fig. 110). Bumps and 
swellings are generally broad ami rounded, 
while constrictions. sometimes tuke the farm of 
deep indentations into the main column, at 
points nf branching (Fig, 3a.f.h). Some 
columns branching from the main column are 
Only a few centimetres long. with either pointed 
or wounded terminations (Fig, 3a). Columns 
vary greully in diameter from J to 10 cm, the 
largest oceurnng at Mr Chambers Gorge. 
Transverse sections vary from elliptical to com- 
plexly lubate! circular sections are rane. 
Branching is very Frequent and highly variable; 
even within single specimens, both parallel and 
markedly diveceent branching may occur. Spe- 
cimens from Mt Chambers Garge have pre 
dominantly multiple, markedly divergent 
brunching. although columns may become sub- 
parallel soon alter branching (Fig. 3m). Al 
Teutree O.S., markedly divergent branching 
and parallel or slightly divergent branching 
nzcur together (Figs. Mech, lla, 124) 
Columns from Enormn Creek are frequently 
rrincated hy styluliics parallel to nverall bed- 
ding, so that the style of branching is ahseured. 
Columns Irom this locality that allowed recan- 
struction (Fig. 21). show markedly divergent 
branching, 

Margin Strueswe! Primary margin strueture is 
frequently nhscured by stylolites; in some speci- 
mens from Arkaba. Teatrce O.S. and Mt 
Chambers Gorge, almost no column margins 
are preserved. Where columns nre relatively 
unallecied by stylnlites, they are seen to bear 
thin, interrupied walls. involving two or three 
laminas only, or very locally, multilaminate 
walls, cg. Enorania Creek and Teatree O.S. 
(Figs. ilar). Buf the latter are affected hy 
pervasive recrystallization, so that commonly 
only the outer murgin of the wall is preserved. 
Adjacent columns frequently coulesce, Or are 
inked hy massive bridges up to several centi- 
metros thick. Bridges and overhanging laminae 
ure cómmon on unwalled portions of calumns. 
especially from Mt Chambers. Gorge (Fig, 
Ami: Column margins are gently bumpy. with 
occasional short transverse ribs. Must vf the 
surface irregularity of some specimens fmm 
Tratree O.S. is duc to stylolitic solution of 
column margins tee Fig, 3a). 

Lamina Shape is most commonly moderately 
stweply convex (Fig. 5d): Measurement or h/d 
ratio is difficult in some specimens due ta 
removal of column margins by 414101016 solu- 
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tion; thus measured ratios niay be too low ih 
these cases. OF 131 faminue measured, 93% 
have ratios uf h/d hetween 113 and 0,7. the 
mode being between 0.3 and 1.4. Laminae are 
moderately to markedly wavy, the undulations 


having a wavelength of 3-10 mm, and anpli- 


tude 1-5 mm. l.aminae are lenticular. and 
pinch and swell markedly over short distances: 
this irregulacity Is caused at least in part by 
erosional micrn-uncanformities (Fig. Nee). 


Aficrastegetat A broad, irregular lamination 
is well preserved in some specimens from Vea- 
tree OS, Blinman, Enoruma Creek and Mt 
Chambers Gorge. where thick, wavy, pinching, 
and swelling light laminae alternate with darker 
thin, fine-grained Jaminac frequently with clay 
or iron oxide impurities, Light fanunae Vary 
rapully in thickness from 0.2-2.00 mm, and 
frequently lens out laterally; few extend across 
a full column width. Very commonly, the light 
laminao are truncated hy erosion stirlaces, capte 
cially in specimens from Mt Chambers Gurge 
(Fig. tte). ‘They are composed ol yquigranntar 
Xenotopic ta hypldiotopie mosaic calcite, grain 
size 0,006-0.03 mm. Occasionally. coarser 
detritus is incorporated. if it was available. For 
example, the Enorama Creek stromatolites con» 
tain up iv SUR nl cons and coate grains, 
03-1.00 mm in diam., within their light Jamie 
nae. Elongated ooids anil coated grains are 
aligned parallel to the lamination, and are 
always supported by the finer sediment of the 
stromutolitic \aminac, Ooids are extremely 
abundant in the interspaces: Specimens from 
Teatree O.S. contain very few poids, but here 
the supply was not great, as seen from the pre- 
ponderance of lime mud in the interspaces, At 
Mt Chambers Gorge, ooids ara absent both in 
interspaces and stromatolite Jaminne, but fine 
sand present in interspiuces Is also incorporated 
into laminae- These observations suggest that 
the algal mats were cupable of trapping coarser 
detritus, if it was brought to the site The 
thinner dark laminae ate 0.05-0.15 min thick, 
and composed uf very fine micritic calcite, af 
xenotopic, equigranular texture and grain size 
0.003-0.01 mm. At Mt Chambers, the dark 
laminae are emphasized by very fine, hvpidio- 
wipie ferruginous dolomite concentrated along 
them. In places (eg, Blinman), dark laminae 
with shatp lower boundaries grade up into light 
laminae (Fig, 11d). At Arkaba Hills, the dark 
lanivae arc largely styiolitic. 


Interspaces: Columns are moderately closely 
spaced, interspaces 5 mm=2 cm wide, The type 
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of sediment Blling the interspaces varies in the 
different preas, and its relation ta the quantity 
of detritus in laminae has already been dis- 
cussed At Mr Chambers Gorge, interspaces 
are filled mainly with slightly dolomitized and 
recrystallized partly laminated lime mud. with 
א‎ few bands up to 2 em thick of very fine, sub- 
angular quartz sand. Flat intraclasts up to 2 
cm long are in places stacked vertically in inter- 
spaces hetween walled columns. indicating a 
minimum relief of 2 cm. Discrete areas af 
intraclast grainslone suggest that after column 
gruwth. coarser detritus was accasionally 
washed in hetween times of settling of lime 
mud. At Teatree O,S. interspaces contain 
poorly bered micrilic limestone and ooid 
wuckestune; in one specimen (Fig. 11h), these 
alternate in S mm bands. Ooids are. commonly 
preserved only as moulds infilled with sparry 
calcite. Unbedded fine-ur medium sand with a 
micrite matrix commonly fills interspaces in the 
Etina Formation, At Blinman, the sand con- 
tains rounded medium grained quartz, red 
feldspat. and green pellets consisting of a chto- 
titic mineral. Since little sand is incorporated 
into the siromatolitic laminae, the interspuces 
were probably rapidly filed after. not during. 
column growth, Interspaces at Enorama Creek 
are filled with ooid grainstone exclusively—the 
ullochenis are chiefly ooids with a single outer 
lamina and coated, flat intractasts. Oolitic 
laminae may be partly detached, perhaps due 
to the growth of sparry coment, 

Secondary Alteration: Specimens from Blin- 
man and Enorama Creek are the best pre- 
served. the chief alteration being the formation 
of calcite veins, cut by tater stylolites parallel 
הז‎ bedding. Doloniitization is restricted to spe- 
cimeny from Teatree O.S. and Mt Chambers 
Gorge: rhombs of dolomite varying from 0,01 — 
0.015 mm, sometimes ferfuginnus, Bre scat- 
tered thioughout both lamina types. Ferru- 
gmuus dolomite is concentrated in the dark 
laminae and the interspace sediment at Mt 
Chambers Gorge. Small areas of recrystalliza- 
tion of fine grained calcite to grumous texture 
ure present in all specimens; the wall zone cspe- 
cially may he almost totally rocrystallized, leav- 
ing unly the outer lamina preserved. Light 
laminae are completely recrystallized in one 
specimen from Mt Chumbers Gorge, Stylolites 
on column margins are very frequent al Teatree 
OS., Arkaba Hills and Martin's Well, post- 
dating the fecrystallization of laminae and 
replacement of ooids by sparry calcite. but 
apparently pre-dating dolomitization. Lucal 
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large sútulion cavities are rimmed wiih zoned 
ferruginous dolomite rhombs, then filled with 
course. kranblar sparry calcite. 

Comparisons 

The stromatolites are chutacterized by a very 
wide variation of gross murphology, especially 
branching, which distinguishes them from all 
parallel-branching siromatolites, although some 
resemble /nzeria Krylov in having deep inden- 
tations into the main column at branching. 
They are assigned to the group Targursia on 
Ihe presence of markedly divergent branching, 
subhorizontal columns, and thus differ from 
the other divergent branching groups Linella 
Krylov, Baicatia Krylov. Annbaria Komar, 
Poltalia Raaben and Parmiter Raaben. Linella 
hus very numerous pointed projections, and 
columns are subhasizontal only in the marginal 
portions of hioherms. Balcalia differs in having 
chiefly ragged, unwalled, margins. with fre- 
quent overhanging laminae. Attabarie has cnn- 
sistent, slightly divergent branching, and cylin- 
drical columns, The columns of Poludia arc 
complexly curved and intertwined, while those 
of Parmites arc anastomosing. 

Tungassia etina differs from all other forms 
of the group in its great variation of branching 
style. and its microstructure. Some specimens 
closely resemble Tungussia inne Walter in hav- 
ing oolitic, wavy laminac. but T. etlira is dis- 
tinguished by its distinct thicker, pinching and 
swelling lamination and variable branching. 

Distribution: Elina Formation and eqlliva- 

lents, Uniberatana Group. Ceniral and 

Northern Flinders Ranges: Rakanoona For- 

mation at Mt Chambers Gorge: Wunduwic 

Limestone at Teatree O.S,; Etina Formation 

near Blinnian, Martin's Well, the SE. flank 

of the Enorama Diapir. Enorama Creck und 
the Arkaba Hills area. 

Ager Late Adelaidean, correlated with the 

Late Ripheun or Vendian of the USSR, 
Vungussía wilkatanna f. nov. 

FIGS. 40- Se, be, 12b-e 

Material: Five specimens {rom Depot Creek 

and Mundallio Creck. 

Holotype: S412 (Figs. Af, 128), Depot Creek. 

Name: After Wilkatanna H.S., E km nûrth- 

west of the type localily. 
Diagnosis Tungussia with smooth to gently 
bumpy suheylindrical to tuberous, frequently 
walled columns, with markedly divergent mml- 
tiple branching and continuous thinly baled. 
hemispherical laminae. 
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Description 
Mode of Occurrence: The stromulolites occur 
in pale pink to white pure dolomites and pós- 
sibly also in dark ¿rey dblamites, us extensive 
bivstromex; 11,3-2 m thick, interbedded in lami- 
tuted siltstones and shales. "the upper surfaces 
uf bwstromes are irregular, undulating, and in 
places. erosional, Stromatolitic columns -arise 
from fatdaminated or cumulate bases (Fig. 
120), growth frequently commencing upan the 
trailed surface of the underlying shale, In some 
beds, only the flatelaminated or cumulate 
stage of growth is altained, in others, up to 2 m 
thickness of columns develops. Columns are 
cither bridged over at the top by laterally 
linked hemispheroids, or eroded. Columnar 
portions may grade laterally along the bio- 
sirome into laterally linked hemispheroids. 
Columa Shape and Arrangement; Columns ure 
subcylindrical to tuberous. bumpy, 2-10 cm in 
dam., with low broad swellings and constrie- 
tions; portions of columns widen rapidly above 
a cansiriclion (Fig. 4c,d.f). Crosssections vary 
from subeircular lo highly labate, The onenta- 
tion of columnas is highly variable, bath. hori- 
zontal und vertical columns being common. 
Individual columns are 5-20 em high, but the 
whole structure may attain a height of X m. 
Branching: Both vertical columns and broad 
cumuli may arise from the flat-laminated base. 
These typically give rise lo a number of hon- 
zontal columns, from which in tum cither ver- 
tical columns branch upwards, or he horj- 
zontal columns themselves turn sharply up- 
wards (Fig. dci}, Columns are frequently 
consiricied at branching, and then expand up. 
wards rupidly. Multiple, markedly divergent. 
branching from one point is common. 


Margin Struenme: Whe lateral surface beurs. 
numerous broad bumps of up to several centi- 
metres (Fig, 4c). hut in places columns are 
quite smooth (Figs. 4]. 12e}. Overhanging 
laminse pre relatively rare, and any peaks and 
cornices present are only a few millimetres lung 
(Fig. 46), A wall is usually presem but mav 
he absent: unwalled areas are relatively smooth 
or finely Fringed, the laminae abutting against 
the column margin at Various angles (Fig, 
12b,0). In walled areas, the Inminac gradually 
thin and cover the surface for u distance of up 


Fig. 4. 
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to. 1 em. The wall varies in thickness Irom 1 
to 10 laminae (Fig. 12e). Bridges become pro- 
minenl near the top of the structure. 

Lamina Shape is mostly hemisphericul. bul 
gently convex laminae occur in wide columns 
and in some horizontal columns, especially in 
unwwled portions. Lamine are smoothly 
curved, without sharp flexures, their shape 
being inberited from underlying laminne. 
Micro-unconformities aceur, but are mostly 
only slight. Fig, Se illustrates some representa- 
live lamina shapes. 83% ot laminae have h/d 
between 0,2 and 0.5, the modo (33%) being 
between 0.3 and 0.4 (Fig. Ge). In places lami- 
nae develop two crests, anticipating branching. 
Near the margins of columns, laminae thin. 
and vilher abut against the margin (in places 
eroded} vr bend over to farm a wall, Laminace 
are either smooth or very sendly indutating, 
with amplitude not exceeding une millimetre. 


Micmsitacture is best preserved in silicificd 
portions of colamos; it is finely banded, tòn- 
sisting of alternating thin continuous dark und 
light laminae; continuity is broken only hy 
miero-unconformities (Fig. 12e), In the less 
well preserved dolomitic. stromatolites. the 
finest laminac are frequently oblitermed and 
macrolaminne lend to predominate (Fig, 116). 
Light laminar vary in thickness from 0.05-0.2 
mm, most commonly 0.05-0.1 mm, bur thin 
towards the column maryins where they form 
the wall. The upper and lower houndasies are 
parallel, and usually distinct and smooth. No 
unequivocal detrital grains were seen; some 
thicker pale Jaminae are of finely grumous tex- 
ture. representing partially recrystallized dark 
macrolaminae: Well preserved light laniinae in 
Silicified columns consists of extremely fine 
lransparent -chert—a xenotopic ‘aggregate 1 
equidimensional quaitz grains, 0.00!-0.01 mm 
in diam. Where: preservod as carbonate, the 
light laminso consist of Xenolopic ta hypidin- 
topic dolomite uf cquidimensional 0.005-0.02 
mm grains. Dark laminac are generally thinner 
than light laminac {0.02-0.2 mm, most com- 
monly 0.02-0.08 inm). Where well preserved 
they have smooth. distinct boundaries. and are 
quite continuous, but in parts of dolomitic 
columns, they are preserved only as chains of 
elongated tenses, 0.1 to 0.5 mm long (Fig. 


ecnnstructions of Tungassia etiaa und T'engassia wilkutanne. (a, dv) —Tungussia etina, Holo- 


type 5435, Balcanoona Formation, meat Mount Chambers: (ci) —Tuneussio wilkotanra, Skil- 
logalee Dolomite, Southern Flinders Ranges; jc, hl—S169. Depot Crock; (d)—S323, Mun- 
dallio Creek; (e)—S410, Depot Creek; (fi—Holotype. S412. Depor Creek; (2)—5408, Depot 


Creek; (11—S209, Depot Creek. 
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Examples of Lumina shapes of strômu- 
tolites, traced from thin sections. (a) 一 
Linela nkkat (b}—Linella muuyallinaz 
tel—Qmachitenia gischurica, (d)—Tun- 
vassia ttina, 1e)—Tungussta witkutanna. 
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Frequency distribution of lamina con- 
vexities far stromatolltes illustrated in 
Fig. 5 


12h). Silicified dark laminae consist of 
extremely fine, pale brownish-grey organic 
stained chert. of grain size 0,00[ -0.005 «mm. 
Carbonate laminae consist of xenotopic dolo- 
mite of -equidimensional 0.003-0,005 mm 
grains. Macrolaminae, 1-3 mm thick, consist- 
ing of up to 10 light-dark lamination pairs, 
occur only in the dolomitic portions of columns 
(Fig. 12b). In places, the fine internal lamina- 
tion of macrolaminac. is obliterated almost 
entirely, but these grade laterally into unaltered 
light and dark, very thin laminae, 

Interspaces: The distances between neizhbolif- 
ing columns vary from several millimetres to 
several centimetres. The interspaces are filled 
with almost completely uabedded intraclast 
wackestone. Clasts vary from 0.5-2 cm; most 
are well rounded, and composed of homo- 
geneous dolamicrite. Some arc partially recrys- 
lallized to grumous«texlured dolomite. Long, 
Nat intraclasts. 0,5-1 mm thick, up to 2 cm 
long, are common near the base of one speci- 
men; these are commonly. replaced by coarse 
spurry hypidiotopic dolomite. Intruchasts are 
randomly oriented, loosely packed und gene- 
tally matrix-supported. 

Secondary Alterations All definitely identified 
uveurrences ure found in pale pink fo White 
dolomites: other specimens from dark grey 
doloniites at Depot Creek probably also belong 
to this group but are inadequate for réliable 
identification. The dolomite generally preserves 
most fine structure (as does the Skillogalec 
Dolomite of many other areas), but in places 
is significantly recrystallized. Silicification of 
portions of columns occurred after the growth 
of whole columns, but before partial alteration 
of the surrounding carbonate, since it best pre- 
serves the finest lamination. In places it is pos- 
sible to trace unaltered very thin laminae from 
silicificd to carbonate portions of columns; in 
the latier, only broad light and dark macro: 
laminae are preserved, The dolomitic nature of 
the whole (unsilicificd) sediment suggests 
either penccontemporaneous  dolomitization 
{during stromatolite growth) or trapping ol 
dolomitized lime mud, Silicification therefore 
probahly posi-dates. dolomitization. Grumous 
textures are developed sporadically throughout 
stromatolile and interspace sediment, and were 
probably formed by partial recrystallization 
during later diagenesis. Irregular stylolites. bitt 
cutting columns and following column margins. 
post-dale the development of grumous texture. 
They are commonly rich in limonite, and, in 
places, pale green chlorite. 
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Comparisons 

The siromatalites ate assigned to the group 
Tungussia on the basis of their multiple, 
markedly divergeal branching and frequent 
horizontal and. gently inclined columns. These 
characters, in addition la 4 consistently 
smoother margin structure and frequent pre- 
tence of a wall. distinguish them from Boicalla 
burra which occurs elsewhere in the Skillogales 
Dolomite. Tungussia wilkatenna is dilfcren- 
tated from T, nodosa Semikhatov by its 
smoother column margins, smoother. consis: 
tently. hemispherical and never disharmonic 
laminac.. It resembles 4. sibirica Nuzhnov in 
having numerous horizontal columns with up- 
turned ends, but is distinguished by its 
smoother margin and presence of a wall. 7. 
wilkatenna is distinguished from 7. bassa 
Krylov in lacking long horizontal columns, and 
in oceurring independently, not as a lateral 
variant of Linella ukka Krylov. Unlike 7: 
erecla Walter. it lacks long erect columns, and 
ix distinguished from T, luna Walter by its 
smooth lamina’. T- wilkatanna most closely 
resembles 7, confusa Semikhatev, hut is dis- 
tinguished by its thinner. more continuous lami- 
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nac of predominantly hemispherical shape. 7. 
wilkatanna has more regular and discrete 
culumns of constant shape and branching than 
T. etina, and has thinner, more continuous,’ 
smoother laminae. 
Distribution: In the lower third of the Skillo- 
palee Dolomite, Burra Group: South-western 
Flinders Runges: Depot Creck and Mun- 
dallio Creek, Small specimens possibly to. be 
included, come from near the base and near 
the top of the formation. 
Age: Early Adclaidean. 
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Fig. 7. Linella ukka, Balcanoona Formation, Burr Well, Northern Flinders Ranges. (a) —Longitudinal 
sections of tuberous columns with pointed projections in outcrop. Marking pen is 10 cm long; 
(b)—Longitudinnl sections of inclined columns at a bioherm margin. Diameter of lens cap is 
5 cm; fc)}—Cut slab, showing divergently branching columns. The while areas are patches 
of coarsely crystalline calcite. $478; (d)—Tongitudinal thin section (S477); Laminae are 
largely obliterated by recrystallization; (¢)—A cui slab, adjacent 10 thin section in (di. 


Fig. 8. Linella munyallina, Wundowie Limestone Member, Northern Flinders Ranges. (a) —Recurved 
margin of a bioherm, lowest limestone band, Hurr Well; (b)—Longitudinal sections of com- 
plexly branching columns, Rocbuck Bore: (c)—Inclined columns at a bioherm margin. Lowest 
limestone band. Burr Well; (4) —Onutérop of a small bioherm. Lowest limestone band, Burr 
Well; (e)— Thin section inclined columns from a bioherm margin. Here the wall is poort 
developed. Lowest limestone band, Burr Well. S486, (f) —Thin section of columns ₪ 
numerons bridges, Munyallina Valley, S294. 


Fig. 9. ta-c)—Linella munyallina, Wundowie Limestone Member. (a)—Thin section of slightly 
divergent branching columns. Roebuck Bore. 5431: (h)—Thin section of holotype, $495, 
showing steeply domed laminae in parallel, walled columns. Note sandy: lenses in the inter- 
spaces; (c)—Thin section of slightly divergent branching columns. West Mount Hut. $555; 
(4)—Onsschtenia utschurica, outcrop, uppermost beds of the Tapley Hill Formation, Depot 
Creek; te)—As for (d), showing numerous bridges between columns. 


Fig. 10. {a-c)—Longitndinal thin sections, Omachtenia utschurica. Cat—Miostrating pelletal lamina- 
tion and coarse intraclasts in interspaces. 5166, Depot Creek; tb) —Mustrating details of pel- 
fetul microstructure. S399, Depot Creek; (c)- Illustrating broadly handéd microstructure; (d, 
e)--Tungussia etina; (d)—Longitudinal outcrop section showing markedly divergent branch- 
ing, Balcanoova Formation, near Mount Chambers; (e)—Outcrop of irregularly tuberous 
columns, Etina Formation, Enorama Creek. 


Fia. 11, (a) —Tungussia etina, Umberatana Group, Flinders Runges, Longitudinal cut slab showing 
markedly divergent branching of columns. Wundowie Limestone Member, near Teatrec O.S. 
$441: (b)—Longitudinal thin section of walled columns, Wundowie Limestone Member, 
near Teatree O.S. $446; (c)—Vertical thin section of variously oriented columns, Balcanoona 
Formation, neat Mount Chambers. Holotype $435: (d) —Wavy, banded lamination seen in 
thin section, Etina Formation, east of Blinman. S158; (e)—-Hongitudinal thin section, Bal- 
canoona Formation, near Moiint Chambers, 5525. 


Fig. 12. (a)—Longitudinal thin section, Tungussia etina, Wundowie Limestone Member, near Tealree 
OS. $286: (b-c) —Tuneussia wilkatanna, Skillogalee Dolomite, Depot Creek; (b) —Longi- 
tudinal thin section illustrating sharp flexure in column. S169; (c) —Quicrop of bushy, diver- 
gently branching clump of columns; (4) —Cut slab, S169, illustrating markedly divergent 
branching; (e) —Thin section, holotype S412, showing markediy divergent branching columns. 
White. 31085 are silicified. 
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Fig. 10 
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Fig. 12. 


